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(54) FLAT MICROSTRIP PATCH ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zigzag 
shaped microstrip patch antenna that is built in a 
communication terminal. 

SOLUTION: The flat microstrip patch antenna is 
provided with a base 310 made of a dielectric 
substance, a microstrip patch 320 made of a 
conductor placed on the board 310, a feeding 
conductor 330 electrically connected to one- side end 
of the microstrip patch 320, and a ground plane 340 
made of a conductor formed to one side of the base 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the microstrip 
jiatch antenna built in a Personal Communication Service (PCS: Personal Communication Services) 
and a wireless subscriber network (WLL: Wireless Local Loop) terminal machine about a zigzag 
configuration microstrip patch antenna. 
[0002] 

[Description of the Prior Art] Although the antenna which can be used in both frequency bands when 
the Personal Communication Service terminal machine and wireless subscriber network terminal 
machine which use a mutually different frequency band spread widely in recent years is needed, the 
terminal machine antenna used is a helical (helical) antenna. [ present most ] The terminal machine 
antenna 100 operates as a helical antenna in a receipt condition, and it is operating by association 
with a helical antenna and a monopole (monopole) antenna in an expanding condition, and housing 
(housing) of the body of a portable remote terminal machine is used as a ground plane. 
[0003] Drawing 1 A and drawing 1 B are the sectional views of the terminal machine antenna 100, 
and show receipt of a rod antenna, and the operating state at the time of expanding respectively. As 
shown in drawing, the conventional terminal machine antenna 100 The conductive core 12 and its 
outline The carbon button 16 which carries out a role on a knob at the time of receipt of the supporter 
material 110 which supports the rod antenna 8 which consists of an insulator 14 to surround, and said 
rod antenna 8, and consists of an insulation and nonmagnetic matter, and said rod antenna 8, and 
expanding, the helical antenna 6 which consists of a metal wire with spiral elasticity, The hood 18 
which a through tube 120 is in the upper part, and consists of an insulation and nonmagnetic matter, 
and the upper part of said rod antenna 8, It has the contact washer (contact washer) 22 currently 
formed from the metal for contacting the contact section 28 and a helical antenna 6 electrically 
mutually at a lower boundary point. Here, said contact section 28 will carry out the role which lifts 
said contact washer 22 at the time of expanding of a rod antenna 8, and a helical wire will be 
compressed to be shown in drawing 1 B. 

[0004] moreover, since direct continuation of the connection section 26 was electrically carried out 
to the transceiver 2, when a helical antenna 6 is activated (i.e., when a rod antenna 8 is contained) 
When the contact washer 22 and the contact component 24 contact, a helical antenna 6 and the 
connection section 26 will be connected electrically. A helical antenna 6 will be electrically 
connected to a transceiver 2, and when opposite (i.e., when a rod antenna 8 is elongated), a helical 
antenna 6 will be electrically separated with a transceiver 2. 

[0005] However, when it miniaturizes, there are many limits, a radiation pattern will appear from the 
core of the whole antenna, a body head is not only influence by the electromagnetic wave, but 
radiation of an antenna receives active jamming by the user, and the above-mentioned conventional 
terminal machine antenna 100 causes decline in radiant efficiency from be attach in the outside of a 
terminal machine. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a zigzag configuration 
microstrip patch antenna with high radiant efficiency while it reduces the effect the electromagnetic 
wave generated from a portable communication terminal machine affects the body. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/13/2005 



JP,2001-203521,A [DETAILED DESCRIPTION] 



Page 2 of 4 



[0007] ^ 

[Means for Solving the Problem] the electric supply electrically connected to the edge of one side of 
the microstrip patch which the plan type microstrip patch antenna applied to this invention in order 
to attain the above-mentioned purpose is formed on the substrate which consists of dielectric matter, 
and this substrate, and consists of a conductor, and this microstrip patch ~ it has the ground plane 
which consists of a conductor and a conductor connected with one side of said substrate. 
[0008] 

[Embodiment of the Invention] In order to explain to a detail so that what has hereafter the usual 
knowledge in the technical field which belongs this invention can carry out technical thought of this 
invention easily, it explains with reference to the drawing which attached the gestalt of most 
desirable operation of this invention. 

[0009] Drawing 2 A and drawing 2 B show H slot mold (H-Slot) microstrip patch antenna with 
which the interior of the terminal machine concerning the gestalt of operation of the 1st of this 
invention can be equipped. 

[0010] Drawing 2 A is the front view showing H slot plan type microstrip patch antenna 200, and the 
slot 220 which has the wrinkling of H mold in parallel with the side face of a metal plate 210 is 
formed. It not only realizes a broadband property and good impedance matching, but the die length 
LI of a slot 220 is lambda/4 (lambda is wavelength), and the electric supply method by 
electromagnetic association of such a gestalt can emit an electric wave with it. [ good radiant 
efficiency and ] [ strong ] 

[001 1] Electric supply to said antenna 200 is performed by the feeder 230 as shown in drawing 2 B. 
The feeder 230 for inputting an input signal, while supplying a predetermined power source to the H 
slot 220 has extended to the center section of the H slot 220, as shown in drawing 2 A. 
[0012] For the number of main wavelength of a received frequency band, 1 .8GHz and bandwidth are 
[ 170MHz and an impedance ] 50ohms as the specification of H slot plan type microstrip antenna 
200 is shown in Table 1. Here, if the radiation pattern of an antenna becomes narrow, therefore other 
properties are the same, its antenna which has a high gain property is so more effective [ that the gain 
of an antenna is high ] than an omnidirectional radiation antenna from the field of distance. In Table 
1, the voltage standing wave ratio expresses the ratio of the electrical potential difference which 
reflects with the electrical potential difference transmitted to an antenna, and returns. 



fTable 11 




1. 8GHz 




170MHz 




50Q 


«fl3£ffi«it(V. S. W. R) 


1.9 : 1CMAXJ 


mm 


2dBi 




16X26X8dnm) 



[0013] Drawing 3 A shows the flat-surface zigzag configuration microstrip patch antenna constituted 
with one element with which the interior of the terminal machine concerning the gestalt of operation 
of the 2nd of this invention can be equipped. 

[0014] If the manufacture approach is explained briefly, after forming a conductive metal membrane 
and the photoresist film in order on the substrate 310 (for example, RT/Duroid TM 5880) of the high 
specific inductive capacity (for example, 2.33) prepared beforehand first and carrying out pattern 
NINGU of this photoresist, this is made into a mask, said metal membrane is etched by the 
photolithography, and the microstrip patch 320 is made. Subsequently, the triangular pad 330 and 
ground plane 340 which are electrically connected with the microstrip patch 320 are formed in order. 
In this case, the triangular pad 330 and a ground plane 340 are also altogether created with a 
conductive metal. 

[0015] As shown in drawing 3 A, the width of face W0 of a substrate 3 10 is 12mm, and die length 
L0 is 20mm. Moreover, the die length L2 of 5mm and patch 320 and the width of face (it is 
described as "a diameter D" below) of a zigzag configuration of LI are 15mm and 12mm 
respectively. The spacing b of the flection (turn) of patch 320 is 3.5mm, pitch angle alpha is 16.59 
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degrees and thickness w of thcnnicrostrip patch 320 is 0.3mm. 
[0016] The radiation pattern measured by installing an antenna 300 perpendicularly and supplying 
power from the feeding point 350 shows E pattern as shown in drawing 3 B. Moreover, the radiation 
pattern which installed the antenna 300 horizontally and measured it similarly shows H pattern as 
shown in drawing 3 C. 

[0017] Moreover, as shown in the following table 2, as for the specification of the flat-surface zigzag 
configuration microstrip patch antenna 300 which consists of the one above-mentioned element, it 
turns out that 1.8GHz and bandwidth realize 200MHz, gain realizes about 2.8 dBi(s), and the center 
frequency of a received frequency band has wide band width of face and a high gain value. 





1. 8GHz 




20QMHz ! 




50 Q 




1.9 : 1CMAXJ 




2.8dBi 




12X20X8(mm) 



[0018] Drawing 4 A shows the flat-surface zigzag configuration microstrip patch antenna 400 
equipped with two elements with which the interior of the terminal machine concerning the gestalt of 
operation of the 3rd of this invention can be equipped. 

[0019] Since the manufacture approach is the same as the manufacture approach of the flat-surface 
zigzag configuration microstrip patch antenna 300 of one element explained above, explanation is 
omitted. As shown in drawing 4 A, the width of face W0 of a substrate 410 is 15mm, and die length 
L0 is 27mm. Moreover, the die length L2 and the diameters D of 5mm and patch 420 of LI are 
22mm and 7mm respectively. The spacing b of the flection of patch 420 is 1.5mm, pitch angle alpha 
is 12.23 degrees and thickness w of the microstrip patch 420 is 0.3mm. 

[0020] The radiation pattern measured by installing an antenna 400 perpendicularly and supplying 
power from the feeding point 450 expresses E pattern as shown in drawing 4 B. Moreover, the 
radiation pattern which installed the antenna 400 horizontally and measured it similarly shows H 
pattern as shown in drawing 4 C. 

[0021] As the specification of the zigzag configuration microstrip patch antenna 400 which consists 
of said two elements was shown in the following table 3, the center frequency of a received 
frequency band is 1.8GHz, bandwidth is 350MHz, and, as for gain, it turns out that 2.5dBi(s) are 
realized and it has wide band width of face and a high gain value. 





1. 8GHz 




350MHz 




50 Q 


SflEjBfcfcJtCV. S. W. B) 


1.9 : 1CMAX.) 


*m 


2.5dBi 




15 X 27 X ledum) 



[0022] Drawing 5 A shows the flat-surface zigzag configuration microstrip patch antenna 500 
equipped with the zigzag configuration patch 520 of three elements with which the interior of the 
terminal machine concerning the gestalt of operation of the 4th of this invention can be equipped. 
[0023] Since the manufacture approach is the same as that of the above, explanation is omitted. As 
shown in drawing 5 A, the width of face W0 of a substrate 510 is 25mm, and die length L0 is 17mm. 
Moreover, the diameter D of patch 520 is 12mm, and the die length L2 of patch 520 is designed to 
lambda/8. Since the total extension when carrying out a strip in a straight line is lambda (4/3), it is 
designed so that it may be inserted at a zigzag configuration into lambda whose microstrip of this die 
length is the die length of patch 520 (1/8). Here, pitch angle alpha is about 18.92 degrees. 
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[0024] The radiation pattern measured by installing an antenna 500 perpendicularly and supplying 
power from the feeding point 550 shows E pattern as shown in drawing 5 B. Moreover, the radiation 
pattern which installed the antenna 500 horizontally and measured it similarly shows H pattern as 
shown in drawing 5 C. 

[0025] The following table 4 expresses the specification of the zigzag configuration microstrip patch 
antenna 500 which consists of three elements. As shown in Table 4, the center frequency of a 
received frequency band is 1.8GHz, bandwidth is 139MHz, and, as for gain, it turns out that 1.9dBi 
(s) are realized and it has wide band width of face and a high gain value. 



fTable 41 




1. 8GHz 




139MHz 




60Q 


«K3£ffl81tCv. s. W. R) 


1.9 : 1CMAX0 


«# 


1.9dBi 




25X17X8(mm) 



[0026] the technical thought of this invention — the above — although concretely described by the 
gestalt of desirable operation, the above-mentioned gestalt of operation is a thing for explanation, 
and is not a thing for a limit. Moreover, if it is the usual expert of the technical field of this invention, 
the gestalt of various operations is realizable within the limits of the technical thought of this 
invention. 
[0027] 

[Effect of the Invention] As explained above, according to this invention, by offering the zigzag 
configuration antenna which can be mounted in the interior of a terminal machine, the effect of the 
electromagnetic wave which can be made to be able to maximum-ize effectiveness of an antenna, 
and can improve a radiation pattern and gain, and is exerted on a body head can be minimized, and 
small [ of an antenna ] and lightweight-ization can be attained. 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the electric supply electrically connected to the edge of one side of the substrate which 
consists of dielectric matter, the microstrip patch which is formed on this substrate and consists of a 
conductor, and this microstrip patch — a plan type microstrip patch antenna equipped with the 
ground plane which consists of a conductor and a conductor formed in one side of said substrate. 
[Claim 2] Said microstrip patch is a plan type microstrip patch antenna according to claim 1 
characterized by being a zigzag configuration. 

[Claim 3] Said microstrip patch is a plan type microstrip patch antenna according to claim 1 
characterized by being H slot configuration. 

[Claim 4] The plan type microstrip patch antenna according to claim 2 characterized by having said 
one zigzag configuration microstrip patch. 

[Claim 5] The plan type microstrip patch antenna according to claim 2 characterized by having said 
two zigzag configuration microstrip patches. 

[Claim 6] The plan type microstrip patch antenna according to claim 2 characterized by having said 
three zigzag configuration microstrip patches. 

[Claim 7] said electric supply - the plan type microstrip patch antenna according to claim 2 
characterized by forming a conductor in a triangular pad configuration. 

[Claim 8] The plan type microstrip patch antenna according to claim 3 characterized by having said 
two H slot mold microstrip patches. 

[Claim 9] Said substrate is a plan type microstrip patch antenna according to claim 1 characterized 
by specific inductive capacity consisting of about 2.33 dielectric. 

[Claim 10] The plan type microstrip patch antenna according to claim 1 characterized by being 
terminal machine built-in. 

[Claim 11] The plan type microstrip patch antenna according to claim 1 characterized by center 
frequency being about 1.8GHz. 

[Claim 12] The plan type microstrip patch antenna according to claim 1 characterized by the 
impedance in a predetermined frequency band being about 50ohms. 

[Claim 13] The plan type microstrip patch antenna according to claim 1 characterized by a voltage 
standing wave ratio being about 1.9:1. 
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[Drawing 2 A] 
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[Drawing 1 A] 
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[Drawing 4 C] 
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[Drawing 5 A] 
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